Abstract-This study developed and implemented the Transition Assistance Program (TAP) for stroke caregivers. The program is composed of (1) skill development, (2) education, and (3) supportive problem solving. Sixty-one dyads (n = 122) participated: thirty-nine from Puerto Rico and twenty-two from Texas. Participants were randomly assigned to the TAP treatment or a control group. As caregiver satisfaction with the TAP increased, strain and depression decreased, and caregivers reported a very high rate of program satisfaction (9.5 out of 10). The TAP effectively reduced caregiver strain at the 3-month follow-up. When controlling for baseline differences, we found that the treatment group had lower depression (p = 0.07) than the control group at follow-up and that the TAP may have had a preventative effect on depression for caregivers who had not been depressed at discharge, although this visual trend did not reach statistical significance. Among veterans with low functioning at baseline, veterans whose caregivers had received the TAP improved in functioning more than did veterans whose caregivers had been in the control group, although this visual trend was not significant. Functioning in veterans with stroke was also significantly linked to caregiver satisfaction with the TAP. The findings from the current study warrant further evaluation of the TAP intervention.
INTRODUCTION
Stroke is the leading cause of serious long-term disability in the United States, with more than 4 million people living with the effects of stroke [1] [2] . Findings from the 1999 National Long-Term Survey and the Informal Caregiver Survey support initiatives to reduce caregiver stress as a strategy to prevent or defer nursing home entry [3] . Currently, approximately 80,000 veterans receiving healthcare in the Veterans Health Administration (VHA) are living with stroke [4] . It is estimated that approximately 9,000 to 11,000 additional veterans are hospitalized annually with a new stroke [4] [5] . Roughly 80 percent of individuals with stroke are discharged home and live for at least 5 years poststroke, shifting a large amount of continuing care to informal caregivers [6] . Informal caregivers play a key role in assisting people with stroke who need long-term care to sustain independent living in their own homes and communities. A top VHA priority is to improve the quality of life of veterans who are receiving long-term care, which includes informal home care from caregivers. The current pilot study contributes to this priority by evaluating an evidence-based caregiver intervention.
Stroke is a triggering event in which family members focus initially on survival during the acute phase of treatment. When family members see that the loved one will survive, they anticipate changes needed after discharge, and the individuals with stroke begin coping with changes in functional abilities and body image [7] [8] .
Research has found that the experiences of individuals with stroke during the first month postdischarge involve adapting to changes in their sense of self, connections with others, and community participation [8] [9] . Managing multiple psychosocial changes in the first month postdischarge is often very difficult [10] , and research supports the need for interventions during the immediate postdischarge period [11] .
Interventions addressing education, support, and problem solving are effective in improving the mental health of individuals with stroke and stroke caregivers [11] [12] [13] [14] [15] [16] . Informal caregivers need information about the experiences of people with stroke and about how to manage stroke recovery effectively, thereby promoting better quality of life for people with stroke [8] . A number of studies have examined the effects of interventions for stroke caregivers. For example, research has demonstrated the effectiveness of social problem solving therapy by telephone in improving stroke caregivers' mental health, social functioning, preparedness, vitality, and problem solving skills [17] . Other research has highlighted the importance of routine and real-time telephone interventions in which healthcare providers supply information about stroke [18] . Similarly, stroke caregiver support, education, and training programs are effective in reducing stoke caregiver stress levels [19] . And largescale reviews and meta-analyses have generally suggested that caregiver education, counseling, and support interventions by telephone and in person are effective in reducing caregiver stress; improving family functioning, caregiver mental health, psychosocial functioning, and knowledge; and reducing the anxiety and depression of people with stroke [11, [20] [21] [22] .
The fundamental premise for the intervention in the current study is that the stronger a caregiver's ability to provide quality informal care, the better the rehabilitation of the individual with stroke will be [23] [24] . The research question that drove this study is "Do videophone educational and supportive problem solving interventions for stroke caregivers improve caregiver mental health and functioning of individuals with stroke following discharge home?" This study specifically builds on previous research by attempting to create a culturally sensitive educational and supportive problem solving videophone intervention for stroke caregivers in Puerto Rico and the U.S. mainland that is cost-effective and convenient, both for healthcare providers and caregivers. To date, no known studies have been published on videophone interventions for stroke caregivers.
CAREGIVER TRANSITION ASSISTANCE  PROGRAM
In the current study, we used the caregiver guidebook, A Guidebook for Caregivers of Veterans Post Stroke (English or Spanish versions), which was specifically developed for caregivers of veterans poststroke from both Puerto Rico and the U.S. mainland. Based on the literature and on stroke statistics from the American Stroke Association, we developed two versions of the caregiver guidebook-one for the U.S. mainland and one in Spanish that was culturally relevant for Puerto Rican veterans and caregivers. The guidebook is composed of three chapters:
• Chapter 1 reviews the basics of stroke, including a description of what a stroke is, how to recognize signs of stroke or transient ischemic attack, and how to prevent future strokes.
• Chapter 2 provides information about stroke caregiving to assist caregivers in providing care to veterans after discharge.
• Chapter 3 provides an overview of the recovery experiences of individuals with stroke and of the common experiences of stroke, such as disability, disruption in sense of self, social isolation, and depression. The guidebook is the primary educational tool used in the Transition Assistance Program (TAP) caregiver pilot program. An extensive formative and summative evaluation of the caregiver guidebook was employed that included focus groups with clinicians and stroke caregivers in San Juan, Puerto Rico; Indianapolis, Indiana; and Gainesville, Florida. The completed guidebook was then sent to a number of stroke nurses across the United States in the VHA, who gave quantitative feedback suggesting that the information in the guidebook would be relevant and appropriate for caregivers of veterans poststroke. After this process, the caregiver guidebook was ready for further evaluation in the current pilot project.
The TAP is a brief intervention that has three components: (1) skill development, (2) education, and (3) supportive problem solving using videophone technology. The TAP is focused on the transition period and begins just prior to discharge from the hospital to home. The TAP includes one face-to-face meeting with caregivers prior to discharge. Following discharge, four videophone calls are made to the caregivers. In weeks 1 and 2, caregivers receive a videophone call each week, and in weeks 4 and 6, they receive additional calls. The TAP is described in detail in the Appendix (available online only). The demonstration pilot program was conducted at the Stroke Specialty Rehabilitation Program, Department of Veterans Affairs (VA) Caribbean Healthcare System, San Juan, Puerto Rico, and the Michael E. DeBakey VA Stroke Center, Houston, Texas. These two centers have the highest volume of stroke treatment in the VHA.
METHODS
The TAP pilot project used an experimental design with random assignment of participants to two groups, a control group receiving the standard of care and a treatment group receiving the standard of care and the TAP.
Participants
The pilot TAP program was implemented at the two sites for a 14-month enrollment period. During the 14 months, veteran-caregiver dyads who met study criteria were randomly assigned to a treatment or control group. Initially, 89 dyads enrolled in the study, but 3 in Houston were unable to continue participating because of power loss after a hurricane, 1 dyad withdrew because the veteran's health improved to the point that he no longer needed a caregiver, 2 dyads withdrew because the veterans were admitted to nursing homes, 1 dyad failed to meet the scheduled TAP intervention appointments, 2 dyads moved away and were unavailable for contact, 1 dyad withdrew because of the veteran's unrelated death, and 1 dyad withdrew for personal reasons unrelated to the study. Additionally, due to issues with funding for this project, we were unable to amass all of the follow-up data from 17 dyads, who as a result were excluded from analyses. Data from 61 dyads were analyzed: 39 from Puerto Rico and 22 from Houston, Texas. Table 1 provides demographic information on caregivers who were included in the current analyses, and Table 2 provides demographic data on the veterans. Of the 61 dyads with complete data, the average (± standard deviation [SD]) age of caregivers was 58.5 ± 12.0 years and 91.8 percent were women. The average age of veterans was 69.4 ± 10.2, and 95.1 percent were men. Compared with Texans, Puerto Rican veterans had a higher mean age (71.3 vs 65.6). This was also true for Puerto Rican caregivers (59.0 vs 57.6), although by a smaller margin. Puerto Rican caregivers had fewer mean years of schooling than Texans (12.6 vs 13.7), while the veterans in each location had no appreciable difference in their mean years of schooling (12.9 vs 12.8). While the racial/ ethnic makeup of the Puerto Rican caregivers was largely homogenous, with 97.4 percent identifying as Puerto Rican/ Latino, the caregivers from Houston were 45.5 percent black and 40.9 percent white. Comparing familial relationship of the caregiver to the veteran, Texans had a slightly higher percentage of dyad-spouses (approximately 77.0% vs 66.0%), but no caregivers who were the parent of the veteran. In contrast to Texas, caregivers in Puerto Rico were slightly less likely to live in the same home as the veteran (77.0% vs 86.4%).
Veteran Inclusion Criteria
All veterans who were both treated for stroke and anticipating being discharged home during the 14-month enrollment period were considered for program participation if they met the following criteria: (1) had a caregiver and gave permission for us to invite their caregiver to participate in the program, (2) signed informed consent giving permission to obtain demographic and health information, and (3) had the ability to communicate over the telephone for data collection on veteran outcomes at 3 months postdischarge. All dyads were enrolled after acute care and during inpatient rehabilitation. Although procedures were in place to collect data with self-administered paper-pencil reports via postal mail for aphasic patients, these were not needed.
Caregiver Inclusion Criteria
All caregivers of veterans who were discharged home were eligible for participation in the program if the veteran agreed that their caregivers could participate and if they met the following criteria: (1) had a landline telephone in the home and were able to talk on the telephone and (2) signed informed consent to participate in the program.
Enrollment Procedure
Clinicians working on the rehabilitation units informed veterans of the program and of the opportunity for them and their caregivers to participate. If the dyad was interested, the project manager discussed the program with the veteran and obtained informed consent. The veteran consent included their permission for the caregiver to participate. The project manager contacted the caregiver, explained the program, and invited the caregiver to participate. Participant dyads were randomly assigned to the treatment or control group. A table of randomized numbers was provided to each site for assigning dyads to either group as they were enrolled. Demographic and baseline data were collected from veterans and caregivers following enrollment.
Instruments

Caregiver Strain
The Caregiver Strain Index is a 13-item tool that measures strain related to care provision [25] [26] . Major domains include Employment, Financial, Physical, Social, and Time. A score of 7 positive responses indicates a greater level of strain. Internal consistency reliability is high ( = 0.86) and construct validity is supported by correlations with physical and emotional caregiver health status and with self-reports of caregiving experiences.
Caregiver Depression
Depression was assessed using a short 10-item version of the Center for Epidemiologic Studies Depression (CESD-10) scale [27] . The CESD-10 showed good predictive accuracy when compared with the full-length 20-item version ( = 0.97, p < 0.001) [27] . The CESD-10 showed expected positive correlations with poorer health status scores (r = 0.37). The measure has been reported as reliable, valid, and sensitive to change over time [27] . The CESD-10 has been used in general, patient, and older adult populations, including veterans [28] . This brief measure produces a continuous score that can alternately be used as a dichotomous measure, with a threshold of 10 points (equivalent to the full 20-item scale vs an alternate threshold of 20 points), for classifying subjects with clinically relevant symptoms of depression. Caregiver depression is a key measure hypothesized to affect health-related quality of life and quality of informal care [23] [24] .
Caregiver Satisfaction
A form adapted from the VA Care Coordination and Home Telehealth Patient Satisfaction Survey asked caregivers to rate their satisfaction with the use of telehealth technology and each aspect of the pilot program on a 5-point Likert scale, with 1 being not at all satisfied and 5 being completely satisfied.
Veteran Functional Status
Functional status was assessed at baseline using the Functional Independence Measure (FIM). The FIM has a total score and six subscale scores: Self-Care, Sphincter Control, Transfer Capability, Locomotion, Communication, and Social Cognition. The FIM is an indication of the amount of assistance needed by the person recovering from disability. The FIM is the most widely used method of assessing function in persons with a disability. The FIM consists of 18 items and 7 response alternatives per item [29] [30] [31] . Scores range from 18 to 126, with higher scores indicating more effective functioning. The reliability of the FIM is well established. In a meta-analysis study by Ottenbacher et al., the median interrater reliability coefficient for the total FIM was 0.95, the median test-retest reliability coefficient was 0.95, and the equivalence reliability coefficient was 0.92 [32] . Multiple studies have demonstrated validity of the FIM [33] [34] [35] [36] [37] [38] [39] [40] [41] . The FONE FIM (telephone version of the FIM) was used in each current study to collect data on functional status from the veteran at 3 months postdischarge. The FONE FIM is useful for monitoring functional status in community contexts, such as home health care, and has excellent psychometric properties [42] . The Motor FIM subscale score was used for the current analyses.
Data Collection
At each site, a research assistant enrolled participants and collected and managed data. Additionally, each site hired a clinical interventionist to provide the intervention. The interventionist at the San Juan site was a masterslevel physical therapist, and the interventionist at the Houston site was a doctoral-level nurse practitioner. Both the principal investigator and the project manager gave in-person procedural training for data collection and instrument use to all study staff at both collection sites. All staff received the same cross-training in order to increase the staff's familiarity with all aspects of the study. This training involved telephone role playing, conceptual discussions regarding the purpose of the TAP, interpersonal education for interacting with caregivers and veterans, technical education on the videophones, and education about the caregiver guidebook. The research assistants collected data at three time points: baseline while the veteran was in the hospital and at 1 and 3 months postdischarge via telephone interviews. The final measure occurred 6 weeks after the final videophone call. Data from veterans were collected twice: baseline while in hospital and at 3 months postdischarge via telephone.
RESULTS
Caregiver Satisfaction
The sum of the four items assessing satisfaction with the TAP program significantly inversely correlated with caregiver strain (r = -0.44, p < 0.01) and depression (r = -0.53, p < 0.01), suggesting that as caregiver satisfaction with the TAP program increased, the negative psychosocial factors of strain and depression decreased. When coupled with the very high rate of program satisfaction, which was 9.5 out of a maximum of 10 (SD = 0.95), this pattern suggests that TAP participation helped caregivers cope.
Caregiver Depression
We examined differences in depression scores at baseline, 1 month, and 3 months by using a regression model in which the independent variables were treatment (control or treatment), time (baseline, 1-month follow-up, and 3-month follow-up), and the treatment  time interaction. The dependent variable was depression score. A treatment main effect would identify general differences in depression between the treatment and control groups, a time main effect would identify changes in depression over time, and a treatment  time interaction effect would identify differential changes by treatment group in depression scores over time. The full model just described failed to detect any statistically significant treatment effects.
However, a simplified version of the full model did find statistically significant treatment effects ( Table 3) . The purpose of this model was to determine whether significant treatment effects on depression scores would be found after controlling for baseline differences in depression between the treatment and control group. In the simplified model, the independent variables were treatment group (control or treatment) and the treatment  time interaction. The independent variable was again depression score. This model omitted the 1-month follow-up data in order to decrease power loss from lower degrees of freedom, which is particularly problematic in our pilot sample of 61 dyads. Additionally, we increased our alpha threshold to 0.10, adjusting for the pilot nature of our sample. In this simplified model, the treatment  time interaction was statistically significant at the 0.10 level, which suggests that after 3 months the treatment group exhibited lower depression scores than the control group when controlling for baseline differences. The treatment  time coefficient of -1.32 corresponds to a 73 percent lower depression score in the treatment group compared with the control group.
Using the thresholds for depression provided by the instrument, we also examined two groups of caregiversthose who scored below the depression cutoff and those who scored above the depression cutoff (Figures 1 and 2) . In terms of statistically nonsignificant visual trends, the TAP appears to have had an attenuating effect on depression among caregivers. For caregivers who were "not depressed" at baseline (Figure 2) , depression scores in the treatment group remained low at 3 months, whereas depression in the control group showed a marked increase. However, it is important to emphasize that this effect was not statistically significant, likely because of the small sample size, and should be interpreted with extreme caution.
Caregiver Strain
Caregiver strain (Figure 3) , measured at 1 month and 3 months postdischarge, was significantly different between treatment and control groups. Caregivers who were in the treatment group experienced a decrease in strain from 1 to 3 months (mean ± SD change in strain = -1.64 ± 3.31), whereas control participants increased in strain from 1 to 3 months (mean ± SD change in strain = 2.00 ± 6.26), and this net change between the two groups was statistically significant, t (36.88, unequal variances) = 2.61, p = 0.01. Caregiver strain worsened across time when untreated, whereas strain was reduced in caregivers in the 
Veteran Functional Status
Veteran Motor FIM score, a measure of poststroke motor functioning, was significantly linked to caregiver satisfaction with the TAP program (r = 0.46, p < 0.01, n = 33), suggesting that as caregiver satisfaction with the program increased, so did veteran functioning, although this effect may or may not be causal. Another interesting finding is that caregiver psychosocial factors were themselves associated with veteran motor function. These associations occurred across TAP participants and nonparticipants alike (caregiver self-efficacy r = 0.44, p < 0.001, n = 58; caregiver strain r = -0.33, p < 0.01, n = 59; caregiver burden r = -0.28, p < 0.05, n = 59) and suggest, as prior research has, that as caregiver psychosocial functioning increases, so does veteran poststroke functioning, although the relationship is often reciprocal [23] [24] .
Exploratory analysis of change in Motor FIM scores suggests that the treatment may have had an effect on veterans' functional ability among veterans with low baseline Motor FIM scores (FIM <50). In this subsample, the treatment group saw larger changes in FIM scores than did the control group (+20.7 vs +18.3) at the 3-month FONE FIM (Figure 4) , although the effect did not achieve traditional levels of statistical significance. This finding may indicate that the effects of the TAP are most likely to occur among veterans with low Motor FIM scores. Although this amount of change may be clinically significant, with the control group displaying a 37.2 percent increase in functional independence and the treatment group displaying a 45.2 percent increase, it is important to emphasize that the differences were not statistically significant and again must be interpreted with caution.
DISCUSSION
The results of this pilot investigation suggest that, with some reservations, the TAP may be an effective intervention to support stroke caregivers during the transition from hospital to home and further research is warranted. In several analyses, the treatment group exhibited better mental health than the control group at the 3-month follow-up. Caregivers' levels of depression and strain were inversely related to their satisfaction with the TAP, and when controlling for baseline differences, we found that the treatment group had lower depression (p = 0.07) than the control group at follow-up. Further, a statistically nonsignificant visual trend emerged for caregivers below the threshold for depression at baseline in that the TAP group did not develop depression at the 3-month follow-up, whereas the control group showed a marked increase in depression. This suggests that the TAP may have a preventative effect on depression for caregivers who are not depressed at discharge, although this finding should be interpreted with caution and further research is needed.
Similarly, the TAP reduced caregiver strain at 3 months, a statistically significant effect, suggesting that it is an effective treatment for strain. A statistically nonsignificant visual trend emerged among veterans with low physical functional independence at baseline in that veterans whose caregivers received the TAP improved on that variable more so than did veterans whose caregivers were in the control group. Also, improved caregiver psychosocial functioning (depression and strain) was related to an improvement in veteran functional status. Though many trends emerged in this study, some statistically significant and some not, more longitudinal data are needed to examine these trends over a longer time period. Taken together, the findings warrant further evaluation of the TAP intervention.
Several limitations apply to this pilot project. First, the duration of the funding period limited the length of time for follow-up measures, and we could only measure the TAP's efficacy at 3 months postdischarge. A longitudinal study would permit a much stronger assessment of the intervention. Research has suggested that the first month postdischarge is one of the most stressful periods for stroke caregivers because that is when the limitations of the individual with stroke become salient [10] . As a result of this process, major changes in caregiver mental health in our study were likely occurring during the 3-month follow-up interval. The TAP intervention could very well influence the trajectory of caregiver mental health differentially across 6 or 12 months after caregiver mental health has stabilized somewhat, as compared with during the first 3 months postdischarge when major changes are still taking place. More thorough longitudinal testing of the TAP's efficacy is critical.
Another limitation of the pilot project is that this was the first testing of the TAP. We learned several things about the intervention that warrant changes in future applications and that may strengthen outcomes of the intervention. For example, we intentionally designed the intervention to be as brief (low dosage) as possible to limit cost of the intervention and to evaluate outcomes of a minimum dosage effect. In future applications, we may need to evaluate a stronger dose of the TAP by extending the number of calls and extending the time frame so that the dosage matches the needs of the caregiver rather than arbitrarily ending the TAP. For example, those caregivers with poorer mental health may need a longer intervention or more frequent calls.
In addition, the current study did not compare the efficacy of a videophone versus a traditional telephone. Videophones were used in order to improve communication through visual contact, allow the interventionists and caregivers to pick up on nonverbal communication, help in strategizing regarding the provision of informal care based on a visual presentation of the caregiver's physical environment, and help improve caregiver compliance with and engagement in the treatment. However, in the current study, these were all theoretical reasons, as opposed to scientifically validated reasons, for using videophones rather than traditional telephones. Future research should compare the efficacy in the TAP intervention in these two different mediums.
The sample was limited both to veterans with caregivers who had a landline telephone line and to the number of dyads that we could enroll during the restricted enrollment period at two sites. We were unable to provide the TAP to those with cellular telephones, thus eliminating some veterans who were interested in participating.
CONCLUSIONS
The current study provides evidence that the TAP is a promising brief intervention for stroke caregivers and further refinement and evaluation are warranted. The following conclusions should be highlighted:
• The TAP is a brief intervention that is highly satisfying to caregivers. This satisfaction is related to the improved caregiver psychosocial outcomes of reduced strain and depression.
• The TAP is an effective support mechanism associated with reduced caregiver strain.
• When controlling for baseline differences, we found that the TAP may be an effective treatment for depression.
• Improved caregiver psychosocial functioning (depression and strain) is related to an improvement in veteran functional status. 
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